O(6) -alkylguanine-DNA alkyltransferase-mediated repair of O(4) -alkylated 2'-deoxyuridines.
O(6) -Alkylguanine-DNA alkyltransferases (AGTs) are responsible for the removal of O(6) -alkyl 2'-deoxyguanosine (dG) and O(4) -alkyl thymidine (dT) adducts from the genome. Unlike the E. coli OGT (O(6) -alkylguanine-DNA-alkyltransferase) protein, which can repair a range of O(4) -alkyl dT lesions, human AGT (hAGT) only removes methyl groups poorly. To uncover the influence of the C5 methyl group of dT on AGT repair, oligonucleotides containing O(4) -alkyl 2'-deoxyuridines (dU) were prepared. The ability of E. coli AGTs (Ada-C and OGT), human AGT, and an OGT/hAGT chimera to remove O(4) -methyl and larger adducts (4-hydroxybutyl and 7-hydroxyheptyl) from dU were examined and compared to those relating to the corresponding dT species. The absence of the C5 methyl group resulted in an increase in repair observed for the O(4) -methyl adducts by hAGT and the chimera. The chimera was proficient at repairing larger adducts at the O(4) atom of dU. There was no observed correlation between the binding affinities of the AGT homologues to adduct-containing oligonucleotides and the amounts of repair measured.